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Grinding head for a surface grinding machine.

The invention relates to a grinding head for a surface grinding machine, comprising a tool
holder, which in use is moved in a plane, in particular rotated or reciprocated, by the grinding
machine, the tool holder being adapted to connect at least two tools thereto. Furthermore
the grinding head comprises at least two grinding tools which are connectable to the tool

holder by a releasable sticking connection.

With a releasable sticking connection is meant a connection wherein two parts can be
connected and disconnected by hand and, when conﬁected, “stick” to each other. Examples
of a releasable sticking connection are a magnetic connection, electrostatic connection, a
hook and loop fastener connection, a connection using a re-adherable adhesive, such as in
the post-it notes, etc. The advantage of such a connection is that grinding tools can be
replaced easily compared to a clamping connection using bolts and nuts which requires the

use of equipment 1o be loosened or tightened.

A grinding head of the type mentioned in the preamble is known from US2006/073776 A1, in
which a releasable sticking connection comprising a hook and loop fastener (often referred

to as Velcro®) is disclosed to connect a tool to a tool holder.

The known grinding héads are used in industrial surface grinding machines to grind or polish
relatively large areas made of hard materials, e.g. concrete or marble floors. During these
processes, grinding tools may be dislocated or even separated from the tool holder due o
the large frictional shear forces between the tools and the material to be grinded or polished,

thereby resulting in an uncontrolled or even disrupted grinding and/or polishing process.
It is an object of the invention to provide an improved grinding head.

The invention therefore provides a grinding head according to the preamble of claim 1,

_characterized in that one of the grinding tools and the tool holder is provided with at least

one protrusion and the other one is provided with a complementary cavity which extend
transverse to said plane of movement to prevent slippage of the grinding tools with respect
to the tool holder in a direction parallel to said plane when the tool is connected to the tool
holder.
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An advantage of the grinding head according to the invention is that the protrusion and
associated cavity cooperate with each other thereby providing the necessary resistance
against shear forces applied to the grinding tools during the grinding or polishing process.
This reduces the stresses on the releasable sticking connection and efficiently locks the
position of the grinding tool in the plane of movement thereby preventing the tool from being
slipping with respect to the tool holder. Preferably, two or more protrusions and associated
cavities are provided, so that the tool is not able to translate nor to rotate with respect to the
tool holder.

When mounting a grinding tool to the tool holder, the protrusion, which may be provided on
the tool holder or on the grinding tool, slides into the cavity which is provided on the grinding
tool or the tool holder. The grinding tool is connected to the tool holder by the releasably
sticking connection, preferably by application of magnetic attraction or hook and loop
fasteners. Thus a which is easily installed on and de-installed from the tool holder without
the use of tools like screwdrivers, spanners etc. This is in particular advantageous when
disposable grinding tools are replaced by new ones during grinding or polishing a (floor)
surface, because a lot of time is saved, while still a secure connection between the grinding

fools and the tool holder is obtained..

In an embodiment, the releasable sticking connection comprises magnets, preferably
neodymium magnets, to connect the at least two grinding tools to the tool holder. During the
grinding or polishing process, the friction between the grinding tool and the material to be
grinded or polished generates a lot of heat thereby increasing the temperature of at least the
tool, possibly also the tool holder. The magnets have the advantage that they can withstand
the increased temperatures without losing their function of holding the tool. Another
advantage is that the magnets provide a predictable force between the tool and tool holder
independent of a pressure exerted to the tool when‘connecting the tool to the tool holder,

(jUst, or other disturbances that may occur during normal operation.

Preferably, the magnets, which preferably are permanent magnets, are attached to the tool
holder and the tool comprises magnetic or magnetisable material. An advantage of providing
the magnets on the tool holder is that less magnets are required as the tools are the
components which are regularly replaced by other tools. Thus only one set of magnets per
tool holder is required instead of one or more magnets per tool. Another advantage may be
that a risk of interference of magnets with other systems or the attraction of for instance

metal particles or parts is less then in a situation wherein the magnets are provided on the
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tools, because the tools are more likely to be displaced then the tool holder which is most of

the time mounted to a grinding machine.

In order to lock the position of the magnets with respect to the tool or tool holder if
applicable, the magnets are preferably attached to the tool or tool holder by an adhesive, i.e.
glued. This is especially advantageous in case of disconnecting the tool from the tool holder
wherein the magnets for instance may “stick” to the tool where it may be preferred that the

magnets “stick” to the tool holder.

In a possible embodiment, the tool holder has a surface facing the at least two tools,
wherein the magnets have a tool facing surface which lies flush with said tool facing surface
of the tool holder. This also aids in locking the position of the magnets especially in case of
disconnecting the tool from the tool holder. Another advantage is that the tool does not
require provisions, such as cavities, to match with the magnets, thereby allowing a simpler

fabrication process of the tool and simplifying the connection and disconnection of the tool.

Alternatively, the magnets may have a tool facing surface which lies recessed with respect
to the tool facing surface of the tool holder, so that there exists a small gap between the
magnet and the tool when connected. It is possible that in use the tools are subjected to
severe shocks that might damage the magnets when the magnets are in direct contact with
the tools. By providing a small gap between the magnets and the tools it is prevented that
shocks applied to the tools damage the magnets.

In another embodiment, the releasable sticking connection comprises a hook and loop

fastener, often referred to as Velcro®,to connect the at least two tools to the tool holder. A
hook and loop fastener has the advantage to be a relatively cheap solution and also does
not attract metal parts nor is it able to interfere with other systems as it does not produce a

magnetic or electric field.

In case the releasable sticking connection comprises a hook and loop fasteher, a piece of
fabric covered with tiny hooks is provided on the tool holder and a piece of fabric covered
with small loops is provided on the tool or vice versa, so that the hooks are able to catch in
the loops to provide a releasable sticking connection. It is also possible that both pieces of
fabric are covered with hooks. ‘

Preferably, the hook and loop fastener on the tool covers substantially an entire surface of
the tool facing the tool holder when connected to increase the contact surface of the
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releasable sticking connection. The hook and loop fastener on the tool holder is preferably
made out of one piece to simplify fabrication and assembly of the hook and loop fastener to
the tool holder. The hook and loop fastener is preferably attached to the grinding tool and

tool holder using an adhesive, i.e. glued.

In another embodiment, the tool comprises a carrier and an abrasive element held on the
carrier, wherein the at least one protrusion or cavity if applicable is provided on or in the

carrier.
Preferably, three protrusions and associated cavities are provided for each grinding tool.

Preferably, the tool holder is rotatable around a rotation axis and the grinding tools are

mounted eccentric on the tool holder.

In an embodiment, the tool holder is provided with a cut-away at an edge thereof such that
an edge of a connected grinding tool extends beyond said edge of the tool holder so as to
allow to push against a surface of the connected grinding tool facing the tool holder. This

allows an easy and quick disconnection of the grinding tool from the tool holder.

For the invention, components of the releasable sticking connection may be provided on
both the grinding tool and the tool holder or vice versa. It is therefore apparent to a person
skilled in the art that abovementioned features relating to the releasable sticking connection
and the tool holder may also apply for the grinding tool, and features relating to the
releasable sticking connection and the grinding tool may also apply for the tool holder.

The invention also relates to a grinding machine comprising at least one grinding head as

described above,

In a preferred embodiment the grinding machine is a planetary grinding machine which

comprises a plurality of grinding heads.

The invention also relates to a method to replace a first tool with a second grinding tool on a
tool holder, the tools or tool holder comprising at least two protrusions and the other
comprising corresponding cavities, said method comprising the following steps:

- disconnecting the first grinding tool from the tool holder by hand by releasing a releasable
sticking connection;

- aligning the protrusions and associated cavities for the second grinding tool;
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- connecting the second tool to the tool holder by sliding the protrusions into the

corresponding cavities and using the releasable sticking connection.

The invention will now be described in a non-limiting way by reference to the drawing,
wherein like reference numerals refer to like parts. In the drawing:

Fig. 1 shows a grinding head according to an embodiment of the invention;

Fig. 2 shows a cross section of the grinding head according to the embodiment of Fig. 1;
Fig. 3 shows an exploded view of the grinding head according to the embodiment of Fig. 1;
Fig. 4 shows an exploded view of a grinding according to another embodiment of the

invention.

Fig. 1 shows a grinding head 1 according to an embodiment of the invention. The grinding
head 1 is used for a grinding machine, preferably an industrial grinding machine, to grind or
polish large surface areas of hard material, e.g. concrete or marble. The grinding head 1
comprises a tool holder 3 and at least two grinding tools 5, 6 which are connectable to the
tool holder by a releasable sticking connection. In Fig. 1, the tools 5, 6 are shown in the

connected position.

In the example shown the tool holder 3 is configured as a disc shaped plate with a central
hole. The tool holder has a tool facing surface 14 on which the tools 5, 6 are placed.

The disc shaped plate can be one of a plurality of plates which are mounted eccentric in a

planetary surface grinding machine.

In total three grinding tools 5, 6 can be connected to the tool holder 3 at the same time. As
an example, grinding tool 5 is adapted for polishing a surface and grinding tool 6 is adapted
for grinding a surface. For the purpose of illustration, Fig. 1 shows both grinding tool types 5,
6 connected to the tool holder at the same time. In practice, it will be more common to have
only one tool type connected to the tool holder 3 at a time. Thus in the example shown,
three polishing grinding tools 5 will be connected to the tool holder to polish a surface and
three grinding tools 6 will be connected to the tool holder 3 to grind é surface. At the bottom
of the tool holder 3 of Fig. 1, an empty spot is shown where also another tool 5, 6 can be
positioned. This empty spot is used to show the construction of the tool holder 3 when a
grinding tool is not connected to the tool holder 3.

The grinding tools 5, 6 are provided with three cavities in the fofm of holes 8, and the tool
holder 3 is provided with three complementary protrusions in the form of dowel pins 10 (also
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shown in detail in Fig. 2) to lock the position of the tool 5, 6 with respect to the tool holder 3
when the tool is connected to the tool holder 3. The dowel pins 10 are positioned off centre
with respect to the centre of the disc shaped tool holder 3. The disc in use rotates around an

axis perpendicular to the disc and extending through its centre.

The releasable sticking connection comprises three magnets 12, of which one is shown in
Fig. 2, per tool 5, 6. The magnets 12 are preferably made from neodymium and attached to
the tool holder 3, for instance by gluing, inside a recess 13 of the tool holder 3, so that a tool
facing surface of the magnets 12 lies flush with or recessed with respect to the surface 14 of
the tool holder 3 facing the grinding tools 5, 6.The grinding tools 5, 6 comprise a carrier 5a,
6a and an abrasive element 5b, 6b held on the respective carrier 5a, 6a. In the example
shown the carriers 5a and 6a are plate like elements. The carrier 5a, 6a is made of magnetic
or magnetizable material to cooperate with the magnets 12. The magnets 12 prevent a
motion in a direction perpendicular to the surface 14 of the tool holder 3 and the dowel pins
10, which are received in the respective holes 8, prevent a motion in a direction parallel to
the surface 14 of the tool holder 3. The position of the grinding tools 5, 6 on the too! holder 3
is thus locked in all six degrees of freedom when the grinding tools 5, 6 are connected to the
tool holder 3.

The tool holder 3 further comprises at the outer edge thereof, a éut-away 16 for each
grinding tool 5, 6 such that an edge 5c¢, 6¢ of a connected grinding tool 5, 6 extends beyond
said edge 3c of the tool holder 3 so as to allow to push against a surface 5d, 6d (shown in
detail in Fig. 3) of the connected grinding tool 5, 6 facing the tool holder 3. In this
embodiment, also a cut-away 17 is provided on the edge 3d of the central hole in the tool
holder 3 such that an edge 5e, 6e of a connected grinding tool 5, 6 extends beyond the
edge 3d of the tool holder 3 so as to allow o push against the surface 5d, 6d of the
connected grinding tool 5, 6 facing the tool holder 3. This allows a user to push the grinding
tools 5, 6 from the tool holder 3, when they should be disconnected from the tool holder 3.

Fig. 2 shows a cross section of the grinding head 1 according to the embodiment of Fig. 1
along line A-A. In this Fig. 2 the dowel pins 10 can be clearly seen in the empty spot at the
bottom of the tool holder 3. Furthermore it can be seen that the tool holder 3 is provided with
recesses 13 in each of which a magnet 12 is located, such that the tool facing surface of the
magnet lies recessed slightly with regard to the tool facing surface 14 of the tool holder.

Fig. 3 shows an exploded view of the grinding head 1 according to the embodiment of Fig.
1. Fig. 3 clearly shows the cut-aways 16, 17 for each grinding tool 5, 6 located along the
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~ perimeters 3c, 3d of tool holder 3, so as to allow to push against the surface 5d, 6d of the

connected grinding tool 5, 6 facing the tool holder 3. This simplifies the disconnection of the
grinding tool 5, 6 from the tool holder 3.

Replacing grinding tool 5 with for instance grinding tool 6 on the tool holder can be done by
following the following steps:

- first the tool 5 is disconnected from the tool holder 3 by hand by releasing the releasable
sticking connection. This is in this case done by pushing against surface 5d of the tool 5,
which is accessible due to cut-aways 16, 17. The tool 5 will then be moved in a direction
perpendicular to the surface 14 of the tool holder, wherein the magnets 12 stay on the tool
holder 3;

- second, the tool 6 is taken and the holes 8 of the tool 6 are aligned with the dowel pins 10
of the tool holder 3;

- third, the tool 6 is connected to the tool holder 3 by hand using the releasable sticking
connection. This is simply done by moving the tool 6 perpendicular to the surface 14 of the
tool holder 3 until the magnets 12 are able to hold the tool 6, which is at least the case when
surface 6d of the tool 6 engages with surface 14 of the tool holder. In this step the dowel
pins 10 are received in the holes 8 of the tool and thereby lock the position of the tool with
reshect fo the tool holder.

In this embodiment, tool 6 is provided with holes 18 as well, which allow the tool 6 to be

used in prior art grinding heads as well, which require a connection using bolts or screws.

Fig. 4 shows an exploded view of a grinding head 1 according to another embodiment of the
invention. The grinding head 1 comprises a tool holder 3 and at least two tools 5, 6 which
are connectable to the tool holder by a releasable sticking connection.

Tool 5 comprises in this embodiment a single protrusion 20 which can be received in a cavity
(not shown) in the tool holder 3 that may have the form of a hole to lock the position of the
tool 5 with respect to the tool holder when the tool 5 is connected to the tool holder.

Tool 6 comprises three cavities in the form of holes 8 and the tool holder 3 comprises three
protrusions in the form of dowel pins 10 similar to the embodiment of Figs. 1-3 to lock the
position of the tool 6 with respect to the tool holder 3 when the tool 5 is connected to the tool
holder 3.
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The releasable sticking connection of this embodiment comprises a hook and loop fastener

(Velcro®). A Velcro® layer 24 is attached, preferably glued, to the tool holder 3. The Velcro®

layer 24 is made out of one piece and comprises holes at locations where the dowel pins 10

or the protrusion 20 have to extend through the Velcro® layer 24 to engage respectively the
5 tool 6 or the tool holder 3.

The tools 5, 6 comprise a corresponding Velcro® layer 26, which is preferably giued to the
tool 5, 6, and cooperates with the Velcro® layer 24 to connect the tool 5, 6 to the tool holder

3 as is commonly known to the skilled person.
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CLAIMS

1. A grinding head for a surface grinding machine, comprising:

- a tool holder, which in use is moved in a plane, in particular rotated or reciprocated, by the
grinding machine, the tool holder being adapted to connect at least two tools thereto;

- at least two grinding tools which are connectable to the tool holder by a releasable sticking
connection;

characterized in that

one of the grinding tools and the tool holder is provided with at least one protrusion and the
other one is provided with a complementary cavity which extend transverse to said plane of
movement to prevent slippage of the grinding tools with respect to the tool holder in a

direction parallel to said plane when the tool is connected to the tool holder.

2. A grinding head according to claim 1, wherein the tool holder is rotatable around a

rotation axis and the grinding tools are mounted eccentric on the tool holder.

3. A grinding head according to claim 1, wherein the tool holder is rotatable around a
rotation axis and the pins and complementary cavities are situated at a distance from said

rotation axis.

4. A grinding head according to any one of the preceding claims, wherein the
releasable sticking connection comprises magnets to connect the at least two tools to the
tool holder.

5. A grinding head according to claim 4, wherein the magnets are attached to the tool

holder and each grinding tool comprises magnetic or magnetizable material.

6. A grinding head according to claim 4 or 5, wherein the magnets are glued to the tool
or tool holder.

7. A grinding head according to any one of claims 4 - 6, wherein the tool holder has a
surface facing the at least two grinding tools, and wherein the magnets have a tool facing
surface which lies flush with said surface of the tool holder.

8. A grinding head according to any one of claims 4 - 6, wherein the tool holder has a

surface facing the at least fwo tools, and wherein the magnets have a tool facing surface
which lies recessed with respect to said tool facing surface of the tool holder.
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9. A grinding head according to any one of the claims 4 - 8, wherein the magnets are
made of heodymium.

10. A grinding head according to any one of claims 1 - 3, wherein the releasable sticking
connection comprises a hook and loop fastener to connect the at least two tools to the tool
holder.

11. A grinding head according to any one of ¢laims 1 - 10, wherein the at least one
protrusion is provided on the tool holder and the associated cavity is provided on the

grinding tool.

12. A grinding head according to any one of the claims 1 -11, wherein the grinding tool

comprises a carrier and an abrasive material held on the carrier and wherein the at least one

_protrusion or cavity if applicable is provided on the carrier.

13. A grinding head according to any one of the claims 1 - 12, wherein three protrusions

and complementary cavities are provided for each grinding tool.

14. A grinding head éccording to any one of the claims 1 - 13, wherein the tool holder, at
an edge thereof, is provided with a cut-away such that an edge of a connected grinding tool
extends beyond the edge of the tool holder at the location of the cut-away so as to allow to
push against an upper side of the connected tool.

15. A grinding head according to any one of the claims 1 - 14, wherein the grinding tools

are disposable.

16. A grinding machine comprising at least one grinding head according to any one of
the claims 1 - 15.

17. A grinding machine according to claim 16, wherein the machine comprises a plurality
of grinding heads according to claims 1 - 15, which grinding heads are mounted in a

. planetary configuration.

35"

18. A method to replace a first tool with a second tool on a tool holder, wherein one of
the grinding tools and too! holder comprises at least one protrusions and the other one
comprises a complementary cavity, said method comprising the following steps:
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- disconnecting the first grinding tool from the tool holder by hand by releasing a releasable
sticking connection;

- aligning the at least one protrusion with the associated cavity for the second grinding tool;
- connecting the second grinding tool to the tool holder by hand using the releasable sticking

connection.
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